Abstract. Advanced metastatic renal cancer is an incurable disease, unless a successful excision of metastatic lesions can be performed. No effective treatment has yet been found. In the last few years, targeting therapies have been developed. In the past, the main treatment was based on cytokines (interferon-α or interleukin-2). Our objective was to determine the median and overall survival in the 66 patients who were studied and reviewed. All had histologically confirmed advanced renal cancer. There were 41 male and 25 female patients, with a median age of 60 years. In 68.18% of the patients, the treatment was mainly interferon-α (IFN-α) given 3 times a week for a median time duration of 6 months (range 3-12 months). Four patients received interleukin-2 (IL-2) and 17 patients received chemotherapy, 15 of whom had hormonal treatment. Eleven patients underwent palliative radiation therapy (in the bone or brain). Seven patients received no treatment apart from supportive care. A partial response was achieved in 11.11% of the patients treated with IFN-α. No response was observed in patients treated with chemotherapy or hormonal therapy. The median survival of all the patients was 20 months (95% CI 14.96-25.04). These results are discussed in comparison with the survival results of modern targeting treatment studies. In the latter studies, despite the high response rates (31-40%), the survival was 16.4 months. Our data indicate that the response rate as a criterion is not adequate in determining drug effectiveness.
Introduction
Carcinoma of the kidney may be cured in a high percentage of patients by nephrectomy. Some patients are diagnosed in the advanced stage of the disease and others eventually develop metastases. Carcinoma of the kidney may be symptomless in the early stages, which can lead to a delayed diagnosis. Therefore, when the disease is advanced, radical surgical management may not be possible. Cytotoxic agents are only slightly effective (1) and no established chemotherapy schedule has been suggested. Biological response modifiers, cytokines, have been used and there are studies which describe results which are not of importance (2, 3) . Interferon-α (IFN-α) has been broadly used with some effectiveness; response rates vary from 6 to 15% (2, 3) . IFN-α also provided a 25% decrease in the risk of tumor progression and a modest survival benefit of 3-5 months when compared with a placebo equivalent (3, 4) . Interleukin-2 (IL-2) has also been tested and several studies using a low or high dose of IL-2 showed responses ranging from 7 to 27% (5-7). Long-term responses have been observed (8) . Toxicity may be intolerable, particularly when IL-2 is combined with IFN-α (4). The survival of certain patients may be longer without treatment, but this depends on the site of metastasis. A paramount effort has been made to search for new treatments which may inhibit the progression of the disease. A tyrosine kinase inhibitor, sunitinib, was introduced for the treatment of advanced renal cancer and has shown promising results in a Phase III trial (as described below). What should be the criterion of response for advanced renal cancer? The response rate, the duration of response, the time to tumor progression, the median survival or the overall survival? The present trial attempts to show whether the criterion of survival is a reliable one. The patients presented here were treated with chemotherapy or with cytokines, which may not have influenced survival. The study includes patient material from one hospital which was reviewed with the objective of determining whether the criterion of survival is the most important one.
Materials and methods
Patients with a histologically confirmed diagnosis of renal carcinoma were included. Based on clinical, radiological and CT-scan examinations, the patients had advanced or metastatic disease. Base-line examinations included clinical, full blood count, renal and liver function tests, assessment of functional status and ECOG performance status. Computed tomography (CT) of the chest and abdomen, magnetic resonance imaging (MRI) of the brain and cardiovascular examinations were also performed.
Treatment. Patients were treated either with chemotherapy or with IFN-α and very few with interleukin-2. Despite advanced ONCOLOGY REPORTS 19: 477-481, 2008 477 Metastatic renal cancer and patient survival as a criterion of treatment response disease, a percentage of patients remained in a good condition with a good performance status which permitted long survival without any specific treatment (chemotherapy or biological response modifiers), with or without supportive treatment. A follow-up and clinico-laboratory testing was performed monthly. IFN-α (5 million units per day, 3 times a week) was administered to 48 patients and was planned to be given for 1 year. Three patients refused to continue treatment after the first 3 or 4 doses due to the side effects such as malaise and high fever. The 45 patients who continued IFN-α had a median duration of treatment of 6 months (range 3-12 months); 3 of these patients had repeated IFN-α after the first year for another period of 6-12 months. IL-2 (18 million units daily for 5 days) was given to 4 patients, one of whom received it in combination with IFN-α and to the other 3 as a single treatment for 5 days every four weeks. None of these patients had more than 2 courses, since toxicity was intolerable. Chemotherapy was administered to 17 patients, 7 of whom had chemotherapy after IFN-α plus hormonal treatment with either tamoxifen of medroxy-progesterone acetate. Another 10 patients were treated with chemotherapy or/and hormonotherapy. The cytotoxic agent given was mainly vinblastine and additional agents were bleomycin, cisplatin, or anthracycline. Treatment is shown in Table I . Seven patients were given no treatment and only had supportive care. Eleven patients had radiation therapy, 8 for bone metastases and 3 for brain metastases.
Definition of response.
A complete response (CR) was defined as the disappearance of all measurable or evaluable disease, signs and symptoms and biochemical changes related to the tumor for at least 4 weeks during which time no new lesions may appear; partial response (PR), a >30% decrease in tumor burden, also confirmed at 4 weeks at the earliest; in stable disease (SD) neither PR nor progressive disease (PD) criteria were met; PD, a 20% increase in tumor burden and no CR, PR, or SD before increased disease. Response data were based on the Response Evaluation Criteria in Solid Tumors (RECIST) (9) . A two-step deterioration in performance status, a >10% loss in pretreatment weight or increasing symptoms did not by themselves constitute progression of the disease; however, the appearance of these complaints was followed by a new evaluation of the extent of the disease. All responses had to be maintained for at least 4 weeks and had to be confirmed by two independent radiologists and two experienced oncologists.
Statistical design. The primary end-point of this study review was to determine overall survival and tolerance. Overall survival was calculated from the day of enrollment until death, or the end of the study. The median probability of survival and the median time to tumor progression (TTP) were estimated by the Kaplan-Meier method.
Results
From 1997-2007, 66 patients were enrolled in this study review. The patients' characteristics are shown in Table II . There were 41 male and 25 female patients (median age of 60 years, range 30-76 years). The majority of patients had a performance status of 0 and 1 (ECOG scale).
Response. The majority (49/66, 74.24%) of the patients were treated with biological response modifiers. Forty-five patients received IFN-α and 4 had IL-2. Five (11.11%) patients who received INF-α treatment achieved a partial response of at least 3 months duration. No other responses were observed in any of the remaining treatments that were administered. Stable disease of long duration was common in all other treatments. Table I . Treatment. 
-----------------------------------------------------------------------------------------------------
Radiation therapy was mainly applied to patients with bone metastases, for relief. Radiotherapy was also administered in patients with brain metastases, without effectiveness.
Toxicity. No serious adverse reactions were seen during the course of the treatment. Only 3 patients stopped IFN-α, due to toxicity, as did 4 patients that were treated with 2 courses of IL-2. The patients treated with chemotherapy had minor myelotoxicity and asthenia. Patients who had been on a longduration (3-12 months) of IFN-α, had a high fever and malaise after the first or second injection. During the rest of the duration of IFN-α treatment, nearly all patients experienced low fever and mild malaise. In general, the treatment was well-tolerated.
Survival data. The median follow-up was 4 years (range 2-10 years). The median survival time was 20.0 months and the mean survival time, 26.5 months (95% CI 14.9 -25.04 and 21.5 -31.4, respectively). Fig. 1 shows the Kaplan-Meier survival curve.
Discussion
Advanced stage renal cancer is an incurable disease unless there are metastatic lesions which can be excised by surgery (10); this does occur in a small percentage of patients but it is unfortunate that no effective treatment exists. Patients may have a long survival which is mainly dictated by the slowgrowing property of the disease. The management of a patient with advanced metastatic renal cancer requires certain criteria on which to base the effectiveness of the agent given. The main criteria used in any malignancy for an agent's efficacy are the response rate and median and overall survival. The response rate observed after treatment may be of no value if it is not accompanied by survival prolongation. In slow-growing malignant diseases such as breast cancer, colorectal cancer, renal cancer and some types of soft tissue sarcomas, the criterion of survival time needs very careful consideration. With these diseases, only randomized trials may give a reliable outcome with respect to survival. The patients in the experimental study arm should be very well balanced with the patients in the control arm. It is worth looking at studies using ONCOLOGY REPORTS 19: 477-481, 2008 Table II. Patients' demographics and characteristics.
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No. different treatments from the perspective of response and survival. Chemotherapy is not considered effective (11, 12) as the response rate is >10%, with the exception of gemcitabine with 5-fluorouracil, which rendered a 17% response rate (13) . Renal cell cancer is also considered to be resistant to radiation which has only a palliative effect in bone metastases (14) . Biological therapy has been shown to be more effective than chemotherapy in advanced renal cell carcinoma.
A trial that compared INF-α with vinblastine showed a survival benefit of 7.5 months for the former (15) . A survival benefit of 2.5 months for INF-α was observed when compared with megestrol (2). Responses with INF-α varied from 5 to 15% and the duration of response was limited to 4-6 months (16). IL-2 which activates T cells and natural killer cells, has been shown in high doses to produce a 20% response rate in renal cell carcinoma. It has also been reported that 7% of the responders achieved a complete response (17, 18) . The high toxicity, occasionally intolerable, is an inhibitory factor for the use of IL-2. Attempts to reduce the toxicity have been made by decreasing the dose of IL-2, and although lower toxicity was achieved, responses were also decreased (8, 19) . New agents, classified as targeted biologic therapy, have recently been developed. Temsirolimus (rapamacin) is one which has shown activity. Sorafenib, a broad spectrum kinase inhibitor, is another which also seems to have an impressive response rate; however, the patients who had >50% tumor shrinkage and those that had 25%, showed no statistically significant difference with regard to progression-free survival (PFS). It was pointed out that on the basis of these results, classic response criteria are not the best measure of response (20, 21) .
A Phase III trial using sorafenib in 503 patients refractory to cytokine therapy, reported a prolongation of PFS to 24 weeks compared to the 12 weeks of the placebo group (22) . Another targeting agent, sunitinib (Sutent), also a multitargeted inhibitor, has shown promising results. In a recent trial in renal cell carcinoma, the partial response that was given was 40% and an additional 27% stable disease was observed. The median time to disease progression was 8.7 months and the median survival was 16.4 months (23). The same agent was used in a multicenter randomized trial of 750 patients with metastatic renal cell carcinoma and was compared with INF-α with respect to PFS and response rate (24) . It was found that PFS was significantly longer (11 months) than that of INF-α (5-months). The response rate was higher with sunitinib (31%) versus that of INF-α (6%). No significant difference was found in the interim analysis in the median survival between the two groups; at the end of their study, the final survival analysis had not yet been done. These studies have reported a median survival that is not higher than 16.4 months.
In our present trial where the main treatment was INF-α in 68.18% of our patients, the median survival was 20 months, and 20% of the patients survived for over 3 years; half of the patients remained without treatment for a long period of time. The choice of PFS as a criterion of a treatment's efficacy in the aforementioned studies using targeting agents, appears to be inadequate. In an incurable disease, the importance of the overall survival and quality of life are priorities. Our studyreview showed a higher median survival than that shown in the trials with sorafenib and sunitinib, despite the very low response (11%) of INF-α in our study versus the very high 31 and 40% observed with sunitinib. There may be an explanation for this discrepancy. Those patients with advanced metastatic renal cancer may have a long survival due to the slow-growing disease. This explains why, whatever the treatment given, be it chemotherapy, radiation, biological response modifiers and recent targeting therapies, the criteria of response and PFS appear to be of little importance in documenting the effectiveness of the treatment.
In conclusion, in advanced renal cancer, the response rate should not be considered as a reliable criterion for treatment effectiveness. This disease can be classified as 'dormant' (i.e. slow growing) and only survival should be the criterion eligible for treatment effectiveness.
